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The study was conducted on 325 cows of Ukrainian Red-and-White Dairy and Holstein breeds 

of the herd of the farm “Khristinovske”. These cows were descended from 28 bulls of 12 lines and 

related groups. A sufficiently high level of indicators of the duration and effectiveness of lifetime use 

of cows was established. The average life expectancy of the cows under control was 2750, economic 

use was 1711, and lactation was 1459 days. An average of 26221 kg of milk, 1097 kg of milk fat and 

889 kg of protein were obtained from cows in lifetime (3.63 lactations).  

On average, 8.7 kg was milked per day of life from cows, on day of economic use – 14.6 kg, on 

day of lactation –17.2 kg. Received 657, 1030 and 122 g of milk fat and protein, respectively. On 

average, the coefficient of economic use rate was 58.5%, the lactation rate was 85.6%, and produc-

tive use was 49.9%. For most of the studied features of the duration and effectiveness of lifetime use, 

multidirectional and low interspecific differentiation were established. Holstein cows had the same 

cows of Ukrainian Red-and-White Dairy breeds as expectancy of life, economic use, and lactation. 

Cows of the Holstein breed were dominated by cows of Ukrainian Red-and-White Dairy for milk fat 

and protein yield for one day of life, economic use, lactation and lactation rate. In animals of Ukrain-

ian Red-and-White Dairy breed with increasing conditional bloodiness by Holstein, duration and 

effectiveness of lifetime use varied curvilinearly. For the most part, the cows group with 87.5% con-

ditional bloodiness by Holstein had the advantage. A certain level of intergroup differentiation is 

established by the genetic factors of cows' lineage or related group and father parentage. For the 

most signes of duration and effectiveness of lifetime use are characterized by the better indicators 

animals of the P. F. A. Chief 1427381 related group and the genealogical line of R. Citation 267150, 

and by the worse indicators – P. Astronaut 1458744 line. In some cases, the intergroup difference 

reaches a significant level (up to P < 0.05). Of the half-sisters by parent groups, the daughters of 

Tumpi 112367468, Vize 660013269, and Roman 660886883 had the highest prevalence and effec-

tiveness of lifetime use, and the worst were the descendants of Y. J. Gladiator 5840283 and Vo-

ron 3206. A dispersion analysis confirmed the genetic predisposition of the phenotypic variability of 

the studied traits of the duration and effectiveness of economic use of cows. On average, by all 

counted signs, linear membership determines 6.0% of the total phenotypic variability, and parentage 

from father – 12.1%. Therefore, when selecting the sires, their linear identity should be taken into 

account with the unconditional priority of the breeding value of the bulls according to the complex 

breeding index. 

Keywords: Ukrainian Red-and-White Dairy breed, Holstein breed, duration of economic use, 

lifetime productivity 
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ТРИВАЛІСТЬ ТА ЕФЕКТИВНІСТЬ ДОВІЧНОГО ВИКОРИСТАННЯ ЧЕРВОНО- 

РЯБОЇ МОЛОЧНОЇ ХУДОБИ 

Ю. П. Полупан1, Ю. Ф. Мельник1, О. Д. Бірюкова1, М. М. Передрій2 

1Інститут розведення і генетики тварин імені М.В.Зубця НААН (Чубинське, Україна) 
2Державне підприємство дослідне господарство «Христинівське» (Христинівка, Україна) 

Дослідження проведено на 325 коровах української червоно-рябої молочної та голшти-

нської порід стада племзаводу “Христинівське”, що походили від 28 бугаїв 12 ліній та спорі-

днених груп. Встановлено достатньо високий рівень показників тривалості та ефективності 

довічного використання корів. Середня тривалість життя підконтрольних корів становила 

2750, господарського використання – 1711, лактування – 1459 днів. За життя за 3,63 лакта-

цій від корів одержано, у середньому, 26221 кг молока, 1097 кг молочного жиру і 889 кг білка.  

На один день життя від корів, у середньому, надоєно 8,7 кг, на день господарського ви-

користання – 14,6 кг, лактування – 17,2 кг і одержано відповідно 657, 1030 та 1221 г молоч-

ного жиру і білка. У середньому коефіцієнт господарського використання становив 58,5%, 

коефіцієнт лактування – 85,6% і продуктивного використання – 49,9%. За більшістю дослі-

джуваних ознак тривалості та ефективності довічного використання встановлена різносп-

рямована і невисока міжпорідна диференціація. За практично однакової тривалості життя, 

господарського використання і лактування корови голштинської породи переважали аналогів 

української червоно-рябої молочної за надоєм і виходом молочного жиру та білка на один день 

життя, господарського використання, лактування і коефіцієнтом лактування. У тварин ук-

раїнської червоно-рябої молочної породи зі зростанням умовної кровності за поліпшувальною 

голштинською, тривалість та ефективність довічного використання змінювались криволі-

нійно з перевагою за більшістю ознак групи з кровністю 87,5%. Певний рівень міжгрупової 

диференціації встановлено за генетичними чинниками належності корів до лінії чи спорідне-

ної групи та походження за батьком. За більшістю ознак тривалості та ефективності до-

вічного використання кращими показниками характеризуються тварини спорідненої групи 

Чіфа 1427381 і генеалогічної лінії Розейф Сайтейшна 267150, гіршими – лінії Астрона-

вта 1458744. В окремих випадках міжгрупова різниця сягала значущого рівня (до P < 0,05). З 

груп напівсестер за батьком перевагу за більшістю досліджуваних ознак тривалості та ефе-

ктивності довічного використання мали дочки Тумпі 112367468, Віце 660013269 і Ро-

мана 660886883, а гіршими виявились потомки Г. Дж. Гладіатора 5840283 і Ворона 3206. Ди-

сперсійним аналізом підтверджено певну генетичну зумовленість фенотипової мінливості 

досліджуваних ознак тривалості та ефективності господарського використання корів. У се-

редньому, за усіма врахованими ознаками лінійна належність зумовлює 6,0% загальної фено-

типової мінливості, а походження за батьком – 12,1%. Отже, при підборі плідників слід зва-

жати на їхню лінійну належність за безумовного пріоритету племінної цінності бугаїв за 

комплексним селекційним індексом. 

Ключові слова: українська червоно-ряба молочна порода, голштинська порода, трива-

лість господарського використання, довічна продуктивність 

 

ПРОДОЛЖИТЕЛЬНОСТЬ И ЭФФЕКТИВНОСТЬ ПОЖИЗНЕННОГО ИСПОЛЬЗОВА-

НИЯ КРАСНО-ПЁСТРОГО МОЛОЧНОГО СКОТА 

Ю. П. Полупан1, Ю. Ф. Мельник1, О. Д. Бирюкова1, Н. Н. Передрий2 

1Институт разведения и генетики животных имени М.В.Зубца НААН (Чубинское, Украина) 
2Государственное предприятие опытное хозяйство «Христиновское» (Христиновка,  

Украина) 

Исследования проводились на 325 коровах украинской красно-пёстрой молочной и 

голштинской пород стада племзавода “Христиновское”, которые были дочками 28 быков 12 

линий и родственных групп. Установлен достаточно высокий уровень показателей продол-

жительности и эффективности пожизненного использования коров. Средняя продолжи-

тельность жизни подконтрольных коров составила 2750, хозяйственного использования – 
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1711, лактирования – 1459 дней. На протяжении жизни за 3,63 лактаций от коров получено, 

в среднем, 26221 кг молока, 1097 кг молочного жира и 889 кг белка.  

На один день жизни от коров, в среднем, надоено 8,7 кг, на день хозяйственного исполь-

зования – 14,6 кг, лактирования – 17,2 кг и получено, соответственно, 657, 1030 и 1221 г мо-

лочного жира и белка. В среднем коэффициент хозяйственного использования составил 

58,5%, коэффициент лактирования – 85,6% и продуктивного использования – 49,9%. По боль-

шинству исследованных признаков продолжительности и эффективности пожизненного ис-

пользования установлена разнонаправленная и невысокая межпородная дифференциация. 

При практически одинаковой продолжительности жизни, хозяйственного использования и 

лактирования коровы голштинской породы превосходили аналогов украинской красно-пёст-

рой молочной по надою и выходу молочного жира и белка на один день жизни, хозяйственного 

использования, лактирования и коэффициенту лактирования. У животных украинской 

красно-пёстрой молочной породы при возрастании условной кровности по улучшающей 

голштинской продолжительность и эффективность пожизненного использования изменя-

лась криволинейно с преобладанием по большинству признаков группы с кровностью 87,5%. 

Определенный уровень межгрупповой дифференциации установлен по генетическим факто-

рам принадлежности коров к линии или родственной группе и происхождению по отцу. По 

большинству признаков продолжительности и эффективности пожизненного использования 

лучшими показателями характеризуются животные родственной группы Чифа 1427381 и 

генеалогической линии Розейф Сайтейшна 267150, худшими – линии Астронавта 1458744. В 

отдельных случаях межгрупповая разница достигает значимого уровня (до P < 0,05). Из 

группы полусестёр по отцу преимущество по большинству исследуемых признаков продол-

жительности и эффективности пожизненного использования имели дочки Тумпи 112367468, 

Вице 660013269 и Романа 660886883, а худшими оказались потомки Г. Дж. Гладиа-

тора 5840283 и Ворона 3206. Дисперсионным анализом подтверждено определенную генети-

ческую обусловленность фенотипической изменчивости исследуемых признаков продолжи-

тельности и эффективности хозяйственного использования коров. В среднем, по всем учтён-

ным признакам линейная принадлежность обуславливает 6,0% общей фенотипической измен-

чивости, а происхождение по отцу – 12,1%. Таким образом, при подборе производителей 

необходимо учитывать их линейную принадлежность при безусловном приоритете племен-

ной ценности быков согласно комплексному селекционному индексу. 

Ключевые слова: украинская красно-пёстрая молочная порода, голштинская порода, про-

должительность хозяйственного использования, пожизненная продуктивность 
 

Introduction. The duration of economic use and the lifetime productivity of dairy cows deter-

mines the economic efficiency of the industry as a whole. The economic feasibility of keeping a cow 

is determined by the quantity and quality of produce and the litter. At the same time the indicator of 

payment of feed with production becomes of great importance. There is a known link between the 

duration of economic use and the production of more milk and litter [11]. The decrease in the number 

of calving leads to a reduction in the period of economic use, which directly influences the profita-

bility of milk production [32]. At the same time, the increase in the intensity of breeding in the pop-

ulation and the expanded reproduction of the herd necessitates the search for an economic compro-

mise between genetic improvement and longevity of dairy cattle [30]. It was established [27], that the 

economic component of the duration of economic use of cows depends more on the endurance of the 

cow's organism than on the increase in breeding pressure in the herd.  

The duration of economic use varies depending on the breed and the direction of the animal's 

productivity [21]. It is established that animals of high-performance lines are less to the index of 

productive longevity [5]. Productive longevity of cows depends on paratype factors [19, 23], in par-

ticular, the characteristics of rearing young animals [6, 7, 20], and on genotypic factors (influence of 

breed, lineage, father) [7, 8, 10, 16–19, 22, 25, 31]. The possibility of breeding dairy cows by duration 

of economic use is a prerequisite for the inclusion of this feature in the structure of breeding indices 

in countries with intensive management of the industry [1, 13, 24].  
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The purpose of the study is to research the duration and effectiveness of lifetime use of dairy 

cows of different breeding groups (breed, conditional blood, line, father).  

Materials and methods of research. The study was conducted on the basis of primary records 

in the Ukrainian Red-and-White Dairy breed herd of the State enterprise of the experimental farm 

"Khristinovske" of the Institute of Animal Breeding and Genetics nd. a. M.V.Zubets of National 

Academy of Agrarian Sciences of Ukraine. Based on the materials of the electronic information da-

tabase as of February 7, 2020, using the interface developed by us (O. O. Bokov, Yu. P. Polupan), an 

observation matrix in the format “*.sta” was formed, which contains data on 451 variables sign of 

1927 cows. 

A retrospective analysis of the duration and effectiveness of lifetime use of cows was performed 

according to our proposed method [12–15]. The analysis included information on the economic use 

and lifetime productivity of 325 cows, the first calving of which dates from 2008–2011 (more than 

eight years before the retrospective analysis). To compare the group averages of the 12 line and re-

lated groups used, only four were focused, with at least three sires daughters involved, and 28 over 

half-sisters with eight over 15 cows. 

In controlled animals the duration (days) of life (Tlf), economic use (Teu) and lactation (Tlt), 

number of lactations and live calves for life, lifetime milk yield (kg), content (%) and yield (kg) of 

fat and protein, yield of milk (kg), fat and protein (g) for one day of life, economic use and lactation 

were taken into account or determined. For the periods considered, the coefficients (%) of economic 

use (Keu [4, 28]), lactation (Klt) and productive use (Kpu) were calculated by the formulas [12–15]: 
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The calculations were performed by the methods of mathematical statistics by means of the 

software package "STATISTICA-12,0" on the PC [3]. The influence of the genetic factors studied 

was calculated by one-way ANOVA as a ratio of factorial and total variance [9]. 

Research results. The overall analysis of the all controlled animals shows a sufficiently high 

level of indicators of duration and effectiveness of lifetime use of the cows of study herd (table 1). 

Thus, the average life expectancy of cows for 275–802 days exceeded that of the leading breeding 

herds of the Cherkassy region [2] and for the 586–793 days of controlled Holstein cows, which quitted 

in 1992–2013 [29]. In terms of duration of economic use, the benefits were 105–656 and 344–557 

days, respectively. The lifetime milk yield cows of the studied herd were dominated by the abandoned 

animals of the leading breeding herds of Cherkassy region by 7021–15628 kg and exceeded the num-

ber of Holstein cows abandoned during 1992–2004 in the Netherlands. The highest lifetime milk 

yield for the Dutch Holstein cows at 30777 kg was quitted in 2008 with the disposal [29]. This milk 

yield is only 17.4% higher than had cows which quitted at the farm “Khristinovske". The average 

duration of economic use of controlled cows exceeded 3.6 lactations. The lifetime yield of milk fat 

and protein from the cows of the study herd were answered by the Holstein cows, which quitted the 

Netherlands in 2003. The coefficient of productive use testifies that the milking days of cows under 

control of the studied herd occurred almost every second day of their life. 

The analysis of coefficients of variation of the studied signs of lifetime use revealed a higher 

level of variability compared to individual lactations. Relative indicators of economic, productive use 

and lactation coefficients show relatively lower variability of the studied traits, and the highest is the 

proportion of rather rare cases of abortion and birth of dead calves. For most signs of duration and 

effectiveness of lifetime use of cows of the farm "Khristinovske", the asymmetry and kurtosis rates 

in the module did not exceed 1, which testified to the close to normal distribution of variational series 

and possibility of application for analysis of parametric statistics methods. Significant deviation from 

normal distribution (right asymmetry and positive excess) was found in the frequency of abortions 

and stillbirths calves, which is characteristic of the distribution of rare Poisson events [9]. A signifi-

cant left-hand asymmetry and positive excess were noted in lactation coefficient (table 1). 

During the last decades, the herd of farm "Khristinovske" has been directing breeding work 
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aimed at improving the qualitative composition of the livestock and increasing the genetic potential 

of animal productivity. To this end, a scientifically sound selection sires for cows is being imple-

mented. During the study period, in the herd used mainly Holstein sires based on the open population 

principle. This led to an increase in conditional blood for the improving Holstein breed on average to 

87.7% with the formation of a group of 83 conditionally pure Holstein (Red-and-White) cows from 

crossbreeding. 
 

1. The duration and effectiveness of lifetime use of cows 

Trait n x ± S.E. S.D. C.V. As ± S.E. Ex ± S.E. 

Duration of 

period, days: 

life 325 2750 ± 48.1 868.0 31.6 0.48 ± 0.135 -0.54 ± 0.270 

economic use 325 1711 ± 47.7 859.2 50.2 0.51 ± 0.135 -0.57 ± 0.270 

lactation 325 1459 ± 42.5 765.3 52.5 0.48 ± 0.135 -0.58 ± 0.270 

During the life: 

lactations 325 3.63 ± 0.115 2.072 57.0 0.59 ± 0.135 -0.45 ± 0.270 

live calves 325 3.50 ± 0.119 2.142 61.2 0.66 ± 0.135 -0.16 ± 0.270 

stillborn calves, % 325 6.79 ± 0.950 17.118 252.2 3.37 ± 0.135 13.15 ± 0.270 

abortion, % 325 0.63 ± 0.363 6.546 1046.3 12.66 ± 0.135 176.3 ± 0.270 

Lifetime dairy 

productivity, kg: 

milk yield 325 26221 ± 948.4 17098.0 65.2 0.56 ± 0.135 -0.62 ± 0.270 

fat yield  289 1097 ± 39.1 665.2 60.6 0.47 ± 0.143 -0.65 ± 0.286 

protein yield 251 889 ± 30.0 475.9 53.6 0.33 ± 0.154 -0.65 ± 0.306 

fat + protein  251 2083 ± 70.9 1122.7 53.9 0.30 ± 0.154 -0.75 ± 0.306 

Milk yield for one 

day, kg: 

life 325 8.7 ± 0.21 3.75 43.1 -0.24 ± 0.135 -0.90 ± 0.270 

economic use 325 14.6 ± 0.27 4.85 33.1 -0.60 ± 0.135 0.02 ± 0.270 

lactation 325 17.2 ± 0.28 5.00 29.1 -0.84 ± 0.135 0.35 ± 0.270 

Milk fat and protein 

for one day, g: 

life 251 657 ± 15.0 237.7 36.2 -0.53 ± 0.154 -0.37 ± 0.306 

economic use 251 1030 ± 18.9 299.3 29.0 -0.88 ± 0.154 0.39 ± 0.306 

lactation 251 1221 ± 18.6 294.8 24.1 -0.95 ± 0.154 0.95 ± 0.306 

Coefficients of, %: 

economic use  325 58.5 ± 0.76 13.78 23.6 -0.66 ± 0.135 0.18 ± 0.270 

lactation  325 85.6 ±0.80 14.33 16.7 -2.63 ± 0.135 7.60 ± 0.270 

productive use  325 49.9 ± 0.76 13.73 27.5 -0.83 ± 0.135 0.37 ± 0.270 

 

For most of the signs studied, interbreed differentiation turned out to be low and insignificant 

in different directions (table 2). At the same time, it should be noted that in virtually the same duration 

life, economic use and lactation of cow of the Holstein breed, analogues of Ukrainian Red-and-White 

Dairy for one day of life for 0.5 ± 0.48 kg, for one day of economic use prevailed – 1.7 ± 0.56 kg 

(P < 0.01) and lactation – 1.4 ± 0.59 kg (P < 0.02). With the yield of milk fat and protein, this ad-

vantage was 47 ± 31.8 g, 97 ± 39.6 g (P < 0.02) and 87 ± 39.4 g (P < 0.05), respectively. The Hol-

stein animals preference for coefficient lactation was also significant (3.2 ± 1.52%, P < 0.05). 

In animals of Ukrainian Red-and-White Dairy breed with increasing conditional bloodiness by 

Holstein, duration and effectiveness of lifetime use varied curvilinearly. For the most part, the cows 

group with 87.5% conditional bloodiness by Holstein had the advantage. In particular, by milk yield 

one day of life, they were dominated by analogues with lower blood by Holstein of 1.5 ± 0.54 kg 

(P < 0.01) and higher – 2.1 ± 0.68 kg (P < 0.01). For one day of lactation – by 2.1 ± 0.72 (P < 0.01) 

and 2.0 ± 0.88 kg (P < 0.05), respectively, for economic use – by 2.0 ± 0.70 (P < 0.01) and 

2.0 ± 0.88 kg (P <0.05). 

A certain level of intergroup differentiation was established according to the genetic factor of 

cows belonging to a line or kindred group (table 3). 

In duration life expectancy, the best indicator is the cow O. Ivanhoe 1189870 related group, 

which exceeded analogues of the P. Astronaut 1458744 line worse than this group by 247 ± 187.0 

days. In terms of duration of economic use the best related group of P. F. A. Chief 1427381 was dom-

inated by P. Astronaut 1458744 line animals by 332 ± 183.9 days (P < 0.1), by duration of lactation 

– by 263 ± 167.3 days, and by lactation over life – by 0.78 ± 0.496, by lifetime milk yield – by 

6775 ± 3992.7 (P < 0.1), by milk yield per day of life – by 1.6 ± 0.90 (P < 0.1) by the coefficient 

economic use – by 6.5 ± 3.05% (P < 0.05). P. Astronaut 1458744 line was also the worst in terms of 

stillbirths. Abortions were recorded only in animals of P. F. A. Chief 1427381 related group. 
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2. Duration and efficiency of lifetime use of cows of different breeds and conditional bloodiness (x ± S.E.) 

Trait 

Group of cows by breed and conditional bloodiness 

Ukrainian Red-and-White Dairy breed 

Holstein 
together 

including Holstein blood, %: 

to 87.5 87.5 over 87.5 

Counted cows 242 102 93 47 83 

Duration of  

period, days: 

life 2752 ± 52.7 2749 ± 75.5 2786 ± 87.9 2690 ± 130.8 2746 ± 109.8 

economic use 1715 ± 53.0 1695 ± 76.4 1786 ± 88.8 1620 ± 128.1 1699 ± 105.0 

lactation 1456 ± 48.1 1430 ± 69.4 1539 ± 79.8 1348 ± 117.5 1468 ± 89.6 

During the life: 

lactations 3.57 ± 0.128 3.44 ± 0.195 3.85 ± 0.200 3.32 ± 0.313 3.81 ± 0.252 

live calves 3.45 ± 0.131 3.34 ± 0.194 3.68 ± 0.210 3.21 ± 0.327 3.65 ± 0.265 

stillborn calves, % 6.04 ± 0.990 4.54 ± 1.158 7.58 ± 1.776 6.23 ± 2.679 8.97 ± 2.350 

abortion, % 0.63 ± 0.442 0.33 ± 0.327 0.22 ± 0.215 2.13 ± 2.128 0.60 ± 0.602 

Lifetime dairy 

productivity, kg: 

milk yield 25765±1090.5 24305±1620.2 28745±1782.6 23040±2520.0 27548±1923.0 

fat yield  1068 ± 45.1 973 ± 67.3 1165 ± 70.7 1079 ± 114.3 1185 ± 78.5 

protein yield 863 ± 34.4 802.4 ± 53.0 923 ± 52.9 874 ± 85.3 969 ± 61.2 

fat + protein  2018 ± 81.2 1855 ± 122.4 2167 ± 126.6 2085 ± 205.6 2285 ± 143.3 

Milk yield for one 

day, kg: 

life 8.6 ± 0.25 8.1 ± 0.38 9.6 ± 0.39 7.5 ± 0.56 9.1 ± 0.37 

economic use 14.2 ± 0.32 13.4 ± 0.51 15.4 ± 0.48 13.4 ± 0.74 15.9 ± 0.46 

lactation 16.8 ± 0.33 16.0 ± 0.53 18.1 ± 0.49 16.1 ± 0.73 18.2 ± 0.49 

Milk fat and protein 

for one day, g: 

life 643 ± 17.8 598 ± 27.6 695 ± 26.7 631 ± 44.2 700 ± 26.3 

economic use 1007 ± 22.4 957 ± 36.6 1072 ± 31.2 977 ± 55.6 1104 ± 32.6 

lactation 1200 ± 22.1 1150 ± 36.8 1250 ± 32.4 1211 ± 44.8 1287 ± 32.6 

Coefficients of, %: 

economic use  59.0 ± 0.86 58.9 ± 1.18 60.7 ± 1.39 55.8 ± 2.28 57.1 ± 1.64 

lactation  84.8 ± 0.99 84.3 ± 1.57 85.9 ± 1.30 83.6 ± 2.80 88.0 ± 1.15 

productive use  49.9 ± 0.90 49.5 ± 1.31 52.2 ± 1.39 46.2 ± 2.36 49.8 ± 1.42 
 

3. Duration and effectiveness of lifetime use of cows of different line and related groups (x ± S.E.) 

Trait 

Group of cows belonging to the line 

R. Citation 

267150 

Ivenho  

1189870 

P. Astronaut  

1458744 

P. F. A. Chief  

1427381 

Counted cows 54 40 27 64 

Duration of 

period, days: 

life 2723 ± 115.1 2865 ± 111.9 2618 ± 149.8 2860 ± 108.0 

economic use 1728 ± 114.2 1725 ± 111.8 1519 ± 149.3 1851 ± 107.3 

lactation 1506 ± 99.4 1457 ± 108.8 1289 ± 137.9 1552 ± 94.8 

During the life: 

lactations 3.85 ± 0.294 3.35 ± 0.319 3.30 ± 0.423 4.08 ± 0.259 

live calves 3.78 ± 0.311 3.20 ± 0.304 3.19 ± 0.462 3.86 ± 0.266 

stillborn calves, % 7.13 ± 2.432 3.65 ± 1.810 11.57 ± 4.494 7.05 ± 1.861 

abortion, % 0 0 0 0.52 ± 0.521 

Lifetime dairy 

productivity, kg: 

milk yield 27658 ± 2193.7 24135 ± 2591.9 22522 ± 3359.1 29297 ± 2158.3 

fat yield  1127 ± 89.0 942 ± 105.1 964 ± 160.5 1235 ± 81.1 

protein yield 899 ± 65.7 776 ± 79.5 805 ± 125.7 971 ± 68.8 

fat + protein  2154 ± 159.9 1795 ± 188.5 1844 ± 294.3 2238 ± 153.8 

Milk yield for one 

day, kg: 

life 9.4 ± 0.48 7.8 ± 0.62 7.8 ± 0.78 9.4 ± 0.45 

economic use 15.5 ± 0.61 13.2 ± 0.89 13.9 ± 1.24 15.2 ± 0.53 

lactation 17.8 ± 0.68 15.8 ± 0.89 16.6 ± 1.25 18.1 ± 0.52 

Milk fat and protein 

for one day, g: 

life 699 ± 35.7 570 ± 43.4 580 ± 63.9 695 ± 29.7 

economic use 1085 ± 45.5 957 ± 61.4 948 ± 80.8 1058 ± 37.1 

lactation 1235 ± 52.1 1134 ± 60.5 1197 ± 73.7 1278 ± 30.7 

Coefficients of, %: 

economic use  59.9 ± 1.75 58.1 ± 1.61 54.8 ± 2.53 61.3 ± 1.71 

lactation  87.6 ± 1.22 83.5 ± 2.92 85.1 ± 3.56 84.4 ± 1.82 

life 52.3 ± 1.57 48.8 ± 2.23 46.4 ± 2.75 51.3 ± 1.69 

 

Milk yield for one day of economic use, milk fat and protein yield for one day of life and 

economic use, and coefficients of lactation and productive use were better the cows of the R. Cita-

tion 267150 line. For the most part of the duration and effectiveness of lifetime use, animals of the 

P. F. A. Chief 1427381 related group and the R. Citation 267150 line are characterized by the best 
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indicators, the worst – the Astronaut 1458744 line. In some cases the intergroup difference is signif-

icant level. 

Of the genetic factors the most significant influence on phenotypic variability of quantitative 

traits is usually the origin of the father (heritability). Comparison of group averages confirmed a 

significant level of interspecific differentiation of half-sisters by father (table 4). Among the compar-

ison groups of half-sisters with a herd of more than 15 cows were the daughters of the Voron 3206 

(81.3% conditional blood in Holstein) and Solist 7959 (87.5% conditional blood in Holstein) and six 

purebred Holstein sires.  

On duration of life the daughters of the sire Tumpi 112367468 exceeded analogues, daughtersof 

the Solist 7959 by 225 ± 216.3 days. On the duration of economic use the daughters of 

Vize 660013269 had higher indices, than the daughters of H. J. Gladiator 5840283 by 298 ± 215.5 

days, on the duration of the lactation period – the daughters of Tumpi 112367468 exceededy daugh-

ters of H. J. Gladiator 5840283 by 243 ± 194.9 days. The largest number of lactations during lifehad 

the daughters of Tumpi 112367468 with superiority over the half-sisters, daughters of Voron 3206 

by 1.27 ± 0.593 lactations (P < 0.05). The largest  number of stillbirths was recorded  amongst, daugh-

ters of Roman 660886883, and the lowest – amongst daughters of Vize 660013269. Abortions were 

recorded only amongst the daughters of Holstein bulls Roman 660886883 and H. J. Gladia-

tor 5840283. 

A significant prevalence on lifetime dairy productivity is found for the daughters of 

Tumpi 112367468. On lifetime milk yield they exceeded the half-sisters of Voron 3206 by 

10994 ± 5078.6 kg, on milk fat yield – by 607 ± 203.0 kg (P < 0.01), on  milk protein yield – daugh-

ters of H. J. Gladiator 5840283 by 431 ± 131.0 kg (P < 0.01) and on total milk fat and protein yield – 

by 1016 ± 310.3 kg (P < 0.01). The daughters of Tumpi 112367468 also had the highest milk yield  

per one day of life, economic use and lactation. Their  overweight on milk yield per one day of life 

over the daughters of H. J. Gladiator 5840283 was 3.2 ± 0.85 kg (P < 0.001), per one day of economic 

use – 5.0 ± 0.90 kg (P < 0.001) and per one day of lactation by 5.1 ± 1.05 kg (P < 0.001). On the  milk 

fat and protein yield per  one day of life daughters of Roman 660886883  prevailed over the daughters 

of H. J. Gladiator 5840283 by 268 ± 52.1 g (P < 0.001),  per one day of economic use –  by 

337 ± 60.8 g (P < 0.001). The superiority of the daughters of Tumpi 112367468 over the half-sisters, 

daughters of H.J. Gladiator 5840283 on milk fat and protein yield per one day of lactation was 

338 ± 68.3 g with the highest level of significance (P < 0.001). 

On coefficients of economic use Frigate 3014630261 daughters had an advantage over cows 

daughters of H. J. Gladiator 5840283 by 6.5 ± 3.48% (P < 0.1). On coefficients of lactation the the 

group of dughters of Diplomat 401497, that was characterized with the highest indices outperformed 

Frigate 3014630261 daughters by 7.4 ± 4.95%, and on the productive use coefficient this group indi-

ces prevailed Voron 3206 daughters’ indices by 4.5 ± 4.26% and Solist 7959 daughters’ – by 

4.3 ± 3.05%. 

Previously, we have found [12] that breeding “in itself” crossbreed animals for reproductive 

crossing does not significantly reduce the overall efficiency of lifetime use of cows. In the investi-

gated herd of the farm “Khristinovske”, the use of bulls of the Ukrainian Red-and-White Dairy breed 

Voron 3206 and Solist 7959 for purebred breeding for life duration reveals close to average herd 

values. According to some of investigated signs of effectiveness of lifetime use, this selection shows 

slightly better results compared to the absorbent crossing with some Holstein sires (in particular, 

H. J. Gladiator 5840283).  
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4. Duration and effectiveness of lifetime use of daughters of different bulls (x ± S.E.) 

Trait 

A group of half-sisters cows by their father 

Voron 

3206 

Solist 

7959 

Vize 

660013269 

Diplomat 

401497 

Roman 

660886883 

Tumpi 

112367468 

Frigate 

3014630261 

H. J. Gladiator 

5840283 

Counted cows 16 25 20 53 57 27 18 30 

Duration of 

period, days: 

life 2740 ± 163.2 2641 ± 161.1 3027 ± 171.0 2711 ± 116.6 2727 ± 129.6 2905 ± 173.8 2766 ± 198.8 2680 ± 128.8 

economic use 1625 ± 170.0 1562 ± 158.4 1858 ± 167.5 1724 ± 116.3 1718 ± 125.1 1844 ± 175.8 1792 ± 201.1 1560 ± 135.6 

lactation 1370 ± 178.9 1346 ± 142.1 1559 ± 156.8 1503 ± 101.3 1474 ± 106.2 1570 ± 147.5 1426 ± 174.1 1327 ± 127.5 

During the life: 

lactation 2.88 ± 0.455 3.44 ± 0.444 3.85 ± 0.504 3.83 ± 0.298 3.72 ± 0.292 4.15 ± 0.380 3.67 ± 0.524 3.10 ± 0.326 

live calves 2.69 ± 0.395 3.40 ± 0.473 3.75 ± 0.497 3.75 ± 0.316 3.47 ± 0.305 3.89 ± 0.382 3.56 ± 0.550 3.07 ± 0.328 

stillborn calves, % 5.47 ± 3.779 6.50 ± 2.660 1.67 ± 1.667 7.27 ± 2.475 8.92 ± 2.774 8.52 ± 3.249 5.09 ± 2.789 5.14 ± 2.460 

abortion, % 0 0 0 0 2.11 ± 1.783 0 0 1.67 ± 1.667 

Lifetime dairy 

productivity, kg: 

milk yield 19802±3984.2 23863±3491.4 28232±3930.0 27734±2234.2 27286±2299.0 30796±3149.3 25212±4349.2 19876±2780.7 

fat yield 764 ± 162.6 1047 ± 167.1 1094 ± 154.1 1133 ± 90.6 1189 ± 91.8 1371 ± 121.5 1041 ± 163.2 783 ± 116.8 

protein yield 715 ± 142.9 840 ± 128.2 824 ± 111.4 905 ± 67.1 1013 ± 70.3 1058 ± 98.1 839 ± 142.7 627 ± 86.8 

fat + protein 1642 ± 336.7 1925 ± 300.1 1918 ± 264.4 2169 ± 163.0 2405 ± 161.2 2473 ± 226.7 1880 ± 305.5 1457 ± 211.9 

Milk yield for one 

day, kg: 

life 6.7 ± 1.01 8.2 ± 0.78 8.6 ± 0.90 9.5 ± 0.49 9.1 ± 0.47 9.9 ± 0.58 8.3 ± 0.95 6.7 ± 0.62 

economic use 11.7 ± 1.55 14.5 ± 1.25 14.0 ± 1.19 15.6 ± 0.62 15.3 ± 0.60 16.5 ± 0.57 12.9 ± 1.18 11.5 ± 0.70 

lactation 14.2 ± 1.57 16.8 ± 1.28 16.9 ± 1.17 17.9 ± 0.69 17.6 ± 0.63 19.1 ± 0.68 16.4 ± 1.19 14.0 ± 0.80 

Milk fat and protein 

for one day, g: 

life 542 ± 79.0 603 ± 63.4 584 ± 60.5 705 ± 36.1 747 ± 24.5 741 ± 36.6 612 ± 61.6 479 ± 46.0 

economic use 936 ± 110.8 977 ± 80.0 951 ± 80.0 1092 ± 46.0 1147 ± 33.2 1140 ± 34.3 935 ± 77.0 810 ± 50.9 

lactation 1092 ± 111.6 1178 ± 75.8 1151 ± 77.5 1242 ± 52.8 1323 ± 31.7 1339 ± 38.6 1199 ± 58.5 1001 ± 56.3 

Coefficients of, %: 

economic use 57.5 ± 2.52 55.8 ± 2.64 59.2 ± 2.30 60.0 ± 1.78 58.9 ± 1.86 59.5 ± 2.77 62.0 ± 2.69 55.5 ± 2.21 

lactation 83.5 ± 5.66 87.1 ± 3.10 82.5 ± 3.78 87.6 ± 1.24 87.4 ± 1.63 86.8 ± 1.53 80.2 ± 4.79 83.9 ± 3.11 

productive use 47.9 ± 3.95 48.1 ± 2.60 49.4 ± 3.07 52.4 ± 1.60 50.9 ± 1.65 51.0 ± 2.17 49.2 ± 3.25 50.0 ± 2.56 
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5. Influence of genetic factors on indicators of duration of economic use of cows 

Trait 

The influence of the organized factor: 

father line, comparison group 

η2
х ± S. E., % P η2

х ± S. E., % P 

Number of degrees 

of freedom: 

factorial 27 11 

 general  288 304 

Duration period, days: 

life 8.0 ± 9.32 0.581 2.4 ± 3.62 0.766 

economic use 8.0 ± 9.32 0.578 2.7 ± 3.62 0.664 

lactation 8.4 ± 9.31 0.495 2.6 ± 3.62 0.706 

During the life: 

lactation 7.5 ± 9.32 0.663 2.9 ± 3.62 0.622 

live calves 7.7 ± 9.32 0.635 2.9 ± 3.62 0.616 

stillborn calves, % 17.9 ± 9.07 < 0.001 3.0 ± 3.62 0.585 

abortion, % 3.5 ± 9.36 0.998 1.6 ± 3.62 0.932 

Lifetime dairy 

productivity, kg: 

milk yield 9.9 ± 9.28 0.263 4.1 ± 3.61 0.300 

fat yield 12.4 ± 9.54 0.079 7.0 ± 4.02 0.045 

protein yield 12.3 ± 10.07 0.129 8.3 ± 4.61 0.035 

fat + protein 12.9 ± 10.05 0.092 8.9 ± 4.60 0.021 

Milk yield for one day, kg: 

life 15.2 ± 9.16 0.005 7.3 ± 3.60 0.016 

economic use 16.9 ± 9.11 < 0.001 9.4 ± 3.59 0.001 

lactation 13.7 ± 9.20 0.019 8.6 ± 3.59 0.003 

Milk fat and protein for 

one day, g: 

life 20.3 ± 9.80 < 0.001 15.9 ± 4.52 < 0.001 

economic use 19.9 ± 9.82 < 0.001 14.1 ± 4.55 < 0.001 

lactation 17.5 ± 9.91 0.004 13.8 ± 4.55 < 0.001 

Coefficients of, %: 

economic use 13.8 ± 9.20 0.018 3.1 ± 3.62 0.566 

lactation 7.9 ± 9.20 0.593 1.8 ± 3.62 0.891 

productive use 12.7 ± 9.22 0.042 2.8 ± 3.62 0.647 

 

An analysis of variance confirmed the genetic predisposition of the phenotypic variability of 

the studied signs of the duration and efficiency of economic use of cows (table 5). On the basis of 

duration life, economic use, lactation, number of calves and calves received, lifetime dairy produc-

tivity, genetic variance was low (2.4–2.9% by linear affiliation and 7.5–8% by parental origin) for 

unreliable level of significance. On the variability of the birth rate of dead calves, influence of father 

parentage increases to a significant (almost 18%) reliable level. Abortion rates also have a non-sig-

nificant and unreliable level of genetic predisposition (1.6–3.5%). The influence of genetic factors on 

the variability of lifetime dairy productivity increases to 4.1–8.9% by linearity and 9.9–12.9% by 

father parentage, remaining at an unreliable level of significance. Relatively low (1.8–3.1% by linear 

affiliation and 7.9–13.8% by father parentage) and in most cases the genetic predisposition of eco-

nomic and productive use and lactation rates was unreliable. 

The final comprehensive criterion for effectiveness of lifetime use of dairy cows is seen to be 

milk fat and protein yield per day of life, economic use and lactation. On these grounds, a relatively 

higher and in most cases highly reliable (up to P < 0.001) level of genetic predisposition was detected. 

The influence of line or comparison group on these indicators ranged from 7.3 to 15.9%, parentage 

from the father - from 13.7 to 20.3%. This level of genetic variability gives reason to expect effec-

tiveness of breeding improvements in efficiency of lifetime use of dairy cattle. 

Generally, belonging to a line or a comparison group accounted for 6.0% of the total phenotypic 

variability for all these traits and 12.1% for father parentage. That is, impact of father parentage was 

expected to be [26] twice as high as belonging to a line or related group. Therefore, when selecting 

the sires, their linear identity should be taken into account with unconditional priority of the breeding 

value of the bull according to complex breeding index. 

Conclusions. For most of the studied traits of duration and effectiveness of lifetime use, mul-

tidirectional and low interspecific differentiation were established. With virtually the same duration 

life, economic use and lactation of the Holstein cow, analogues of Ukrainian Red-and-White Dairy 

breed for milk fat and protein yield for one day of life, economic use, lactation and lactation factor 

prevailed. 
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In animals of Ukrainian Red-and-White Dairy breed with increasing conditional bloodiness by 

Holstein, duration and effectiveness of lifetime use varied curvilinearly. For the most part, the cows 

group with 87.5% conditional bloodiness by Holstein had the advantage.  

A certain level of intergroup differentiation is established by the genetic factors of cows' lineage 

or related group and father parentage. For the most traits of duration and effectiveness of lifetime use 

are characterized by the better indicators animals of the P. F. A. Chief 1427381 related group and the 

genealogical line of R. Citation 267150  and by the worse indicators – P. Astronaut 1458744 line. Of 

the half-sisters by parent groups, daughters of Tumpi 112367468, Vize 660013269, and Ro-

man 660886883 had the predominance of most investigated signs of duration life and lifetime use, 

and the worst were descendants of H. J. Gladiator 5840283 and Voron 3206. 

An analysis of variance confirmed the genetic predisposition of the phenotypic variability of 

the studied signs of duration and effectiveness of economic use of cows. On average by all counted 

traits linear membership determines 6.0% of the total phenotypic variability, and parentage from fa-

ther – 12.1%. Therefore, when selecting breeders, their linear identity should be taken into account 

with the unconditional priority of the breeding value of the bull according to the complex breeding 

index. 
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